Critical ketoconazole dosage range for ciclosporin clearance inhibition in the dog.
Ciclosporin (CsA) is metabolized exclusively by the hepatic cytochrome P-450 mixed function oxidase system. Ketoconazole (KC) is a potent inhibitor of this enzyme system. CsA was administered alone and in combination with five different doses of KC (1.25, 2.5, 5.0, 10.0, 20.0 mg/kg/day) under steady-state conditions to 7 adult mongrel dogs. KC produced a highly significant (p = 0.0001), dose-dependent decrease in CsA total body clearance [Cl(T)]. The critical KC dosage range for this to occur was found to be between 2.5 and 10 mg/kg/day. The reduction of CsA CL(T) was insignificant (p greater than 0.05) at a KC dose of less than 2.5 mg/kg/day, and the 92% reduction observed using 20 mg/kg/day KC was not significantly greater than the 85% reduction occurring after only 10 mg/kg/day KC (p greater than 0.05). The dose of concomitant KC was also highly correlated with a reduction in the whole blood CsA parent/parent + metabolite ratio as determined using high-performance liquid chromatography and polyclonal fluorescent polarization immunoassay for CsA measurement (r = 0.998, p less than 0.0001). The absolute oral bioavailability of CsA as well as the time required to reach its maximum concentration in the blood following oral administration did not change significantly over the course of the study (p greater than 0.05). We conclude from these new observations that the KC-induced decrease in CsA Cl(T) in the dog in vivo is dose-dependent and maximized within the KC dosage range of 2.5-10 mg/kg/day. The effect does not appear to involve a decrease in the rate of CsA oral absorption, and may be compensated for by an appropriate reduction in the concomitantly administered dose of CsA.